WHAT IS CLAIMED IS: 



1. A metftod of making a recombinant nucleic acid, the method comprising: 
providing a plurahty\pf parental character strings corresponding to a plurality of nucleic 
5 acids, which character strings\when aligned for maximum identity, comprise at least one region of 
heterology; 

aligning the character strings; 

defining a set of character \tring subsequences, which set of subsequences comprises 
C3 subsequences of at least two of the plurality of parental character strings; 
fip providing a set of oligonucleotides corresponding to the set of character string 

'iZ subsequences; \ 
Lrt annealing the set of oligonucleoMdes; and, 

, 2 elongating one or more membersVf the set of oligonucleotides with a polymerase, or 

ligating at least two members of the set of^pligonucleotides with a ligase, thereby producing one or 
\15 more recombinant nucleic acid. 

^5 2. The method of claim 1, \^ereii/the character strings, when aligned for 

[3 maximum identity comprise at least one regie 

3. The method of claim 1, jivheJipin at le^^t one of the parental character strings is 
an evolutionary or artificial intermediate. 

20 4, The method of claim 1, whep^in^t least one of the parental character strings 

corresponds to a designed nucleic acid. 

5. The method of claim 4, wherein the^esigned nucleic acid represents an 
energy minimized design for an encoded polypeptide. 



6. The method of claim 1, further comprising applying one or more genetic 
25 operator to one or more of the parental character strings, or to Vne or more of the character string 
subsequences, wherein the genetic operator is selected from: a mutation of the one or more 
parental character strings or one or more character string subsequences, a multiplication of the one 
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or more parentalcharacter strings or one or more character string subsequences, a fragmentation 
of the one or mor\ parental character strings or one or more character string subsequences, a 
crossover between any of the one or more parental character strings or one or more character 
string subsequences or an additional character string, a ligation of the one or more parental 
5 character strings or onkov more character string subsequences, an elitism calculation, a calculation 
of sequence homology onsequence similarity of aligned strings, a recursive use of one or more 
genetic operator for evolution of character strings, application of a randomness operator to the one 
or more parental character strings or the one or more character string subsequences, a deletion 
mutation of the one or more pau-cntal character strings or one or more character string 
subsequences, an insertion mutation into the one or more parental character strings or one or more 
W of character string subsequences, subtraction of the of the one or more parental character strings or 
m one or more character string subsequences with an inactive sequence, selection of the of the one or 
r\! more parental character strings or oneV more character string subsequences with an active 
SB sequence, and death of the one or more p^arental character strings or one or more of character 
f45 string subsequences. 

it 7. The method of claim 1, fWhe/comprising selecting a diplomat sequence, 

CO X / 

□ which diplomat sequence comprises an intenrp^tatelm^ of sequence similarity between two or 
more of the plurality of character strings. 

8. The method of claim 1, |Furthpp^mprising selecting cross-over sites and 
20 corresponding bridging oligonucleotides to facilitate recombination between the two or more 

parental nucleic acids. 

9. The method of claim 8, wherein the tv)9 or more parental sequences display 
low sequence similarity. 

10. The method of claim 8, further comprising cktermining one or more sequence 
25 for one or more putative recombinant nucleic acid resulting from m silico recombination of the 

two or more parental sequences at the cross-over sites, and performmg one or more in silico 
simulation of activity for the one or more putative recombinant nucleit acid. 
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llA The method of claim 10, further comprising synthesizing the putative 
recombinant nucleioacid by providing fragments of the two or more parental nucleic acids and at 
least one of the corresponding bridge oligonucleotides, hybridizing the fragments and the bridge 
oligonucleotides and elongating the hybridized fragments with a polymerase or a ligase. 

5 12. The\^ethod of claim 1 , wherein the set of oligonucleotides comprise a 

plurality of overlapping oligonucleotides. 

13. The method of claim 1, wherein the set of character string subsequences is 
defined by selecting a length for the character string and subdividing at least two of the plurality of 
y parental character strings into segments of the selected length. 

cn \ 

KO 14. The method of claim 1, wherein aligning the character strings is performed in 

[n a digital computer or in a web-based system, 

^ 15, The method of c\aim 1, further comprising synthesizing a set of single- 

- \ 

C3 stranded oligonucleotides which corre^ond to /dc set of character string subsequences, thereby 
providing the set of oligonucleotides 

CO 

y 15 16. The method of claim l\ further 96mprising: 

pooling all or part of the set of oligoi 

I ^ 

hybridizing the resulting pooled olij onhcleotidesj( and, 

extending a plurality of the resulting; hybmiize/oligonucleotides, wherein at least one of 
the resulting extended double stranded nucleic acj^comprises sequences from at least two of the 
20 plurality of parental character strings. 

17. The method of claim 15, further co^nprising denaturing the double stranded 
nucleic acids, thereby producing a heterogeneous mixtureSof single-stranded nucleic acids. 

18. The method of claim 15, further comprising: 

(i) denaturing the double stranded nucleic acids, thereb^ producing a heterogeneous 
25 mixture of single-stranded nucleic acids; 

(ii) re-hybridizing the heterogeneous mixture of single-stknded nucleic acids; and 
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(iii) extending the resulting rehybridized double stranded nucleic acids with a polymerase. 

19. \ The method of claim 17, further comprising repeating steps (i) (ii) and (iii) at 

least twice. 

20. T^e method of claim 1, further comprising selecting the one or more 
5 recombinant nucleic acid for a desired property. 

21. The method of claim 1 wherein the set of oligonucleotides is provided by 
synthesizing the oligonucle<^ides to comprise one or more modified parental character string 

Q subsequence, which subsequence comprises one or more of: 

a parental character striW subsequence modified by one or more replacement of one or 
Ho more character of the parental character string subsequence with one or more different character; 
In a parental character string subsequence modified by one or more deletion or insertion of 

J one or more characters of the pareWTchaj/acter^^ subsequence; 

s a parental character string subseiqiience npdified by inclusion of a degenerate sequence 

%j character at one or more randomly or nonVan^nly selected positions; 

!~15 a parental character string subseaueW modified by inclusion of a character string from a 

C3 different character string from a seconcf parent^al cl^acter string subsequence at one or more 
position; 

a parental character string subseqcfence whjch is biased based upon its frequency in a 
selected library of nucleic acids; and, 
20 a parental character string subsequence whichYomprises one or more sequence motif, 

which sequence motif is artificially included in the subsequence. 

22. The method of claim 21, wherein the sequence motif comprises an N-linked 
glycosylation sequence, an 0-linked glycosylation sequence, \ protease sensitive sequence, a 
collagenase sensitive sequence, a Rho-dependent transcriptionaNermination sequence, an RNA 

25 secondary structure sequence that affects the efficiency of transcnWion, an RNA secondary 

structure sequence that affects the efficiency of translation, a transcmtional enhancer sequence, a 
transcriptional promoter sequence, or a transcriptional silencing sequemce. 
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2X The method of claim 1, wherein the oligonucleotide set contains one or more 
altered or degenerab positions as compared to the corresponding subsequence of one or more 
parental character strkig. 

24. TheSmethod of claim 1, further comprising selecting the one or more 
recombinant nucleic acid b^sed upon its hybridization to a selected nucleic acid or to a set of 
selected nucleic acids. 

25. The methoil of claim 1 , wherein the one or more parental character string 
comprises at least two parental cnaracter strings, wherein the oligonucleotide set comprises at least 
one oligonucleotide member comprising a chimeric nucleic acid sequence, the at least one 
oligonucleotide member comprisin^at least two oligonucleotide member subsequences, wherein 
the at least two oligonucleotide member subsequences correspond to at least two subsequences 
from the at least two parental character\strings, the at least two oligonucleotide member 
subsequences being separated by a crossover point. 

26. The method of cl^ 25/ whereiKthe crossover point is selected by identifying 



a plurality of parental character substrings fi 
strings, aligning the substrings to display pa 



a pluyality of the at least two parental character 
jtdentity between the substrings, and selecting a 



point within the aligned sequence as the crossover point 



27. The method of claim 25, wherem the erossover point is selected randomly. 

\ 



28. The method of claim 25, wherein tne crossover point is selected non 



20 randomly. 



29. The method of claim 25, wherein the crossover point is selected non randomly 
by selecting a crossover point approximately in the middle of c^ne or more identified pairwise 
identity region. 

30. The method of claim 25, wherein at least one cV)ssover point for at least one 
25 oligonucleotide member is selected from a region outside of an identified pairwise homology 

region. 



114 



31, The method of claim 1, further comprising adding one or more 
oligonucleotide member of the set of oligonucleotides at a concentration which is higher than at 
least one or mors additional oligonucleotide member of the set of oligonucleotides. 

32, VThe method of claim 1, further comprising incubating one or more member of 
5 the oligonucleotide set with the recombinant nucleic acid and a polymerase. 

33, Themiethod of claim 1^ further comprising denaturing the recombinant 
nucleic acid, and contactiirg the recombinant nucleic acid with at least one additional nucleic acid 
from the oligonucleotide set\ 
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34. The method of claim 1 , further comprising denaturing the recombinant nucleic 
acid, and contacting the recombinant nucleic acid with at least one additional nucleic acid 
produced by cleavage of a parentalYucleic acid encoded by the at least one parental character 
string. 

35. The method of claiW^ further comprising denaturing the recombinant nucleic 



acid, and contacting the recombinant n 



produced by cleavage of a parental nucleic Wi 



string, which parental nucleic acid is c 
a DNAse and cleavage with a restrictic 



ic^eic acid wfth at least one additional nucleic acid 

led by the at least one parental character 



aved>by one orjmore of: chemical cleavage, cleavage with 
endonVleas 



36, The method of claim L^erefo the parental character string encodes one or 
more nucleic acid corresponding to one or more or protein or gene selected from: EPO, insulin, a 
peptide hormone, a cytokine, epidermal growth factor,^broblast growth factor, hepatocyte 
growth factor, insulin-like growth factor, an interferon, airdnterleukins, a keratinocyte growth 
factor, a leukemia inhibitory factor, oncostatin M, PD-ECSAPDGF, pleiotropin, SCF, c-kit 
ligand, VEGEF, G-CSF, an oncogene, a tumor suppressor, a stVoid hormone receptor, a plant 
hormone, a disease resistance gene, an herbicide resistance gene,\ bacterial gene, a 
monooxygenases, a protease, a nuclease, and a lipase. 

37. The method of claim 1, wherein the set of oligonucleotides comprises one or 
more oligonucleotide member between about 20 and about 60 nucleotid\s in length. 
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The method of claim 1, further comprising selecting the recombinant nucleic 
acid for a desired tkit or property, thereby providing a selected recombinant nucleic acid. 

39. The method of claim 38, further comprising recombining the selected 
recombinant nucleic aojid with one or more of: a homolgous nucleic acid, and an oligonucleotide 

5 member from the set ofoligonucleotides. 

40. The nifethod of claim 1, further comprising selecting the recombinant nucleic 
acid for a desired trait or property, thereby providing a selected recombinant nucleic acid, wherein 
the desired trait or property is selected in an in vivo selection assay or a parallel solid phase assay. 

;J 41. The method of claim 1, further comprising selecting the recombinant nucleic 

fiO acid for a desired trait or property, \hereby providing a selected recombinant nucleic acid, wherein 
[A the desired trait or property is selected in an in vitro selection assay. 



42. The method of cl^ 1, furtherbomprising decon volution of the recombinant 



nucleic acid. 



43. The method of claim 



y 5 recombinant nucleic acid. 

44* The method of claim ■ 
vitro by assembly PGR. 



fuFtferxoHK)rising sequencing or cloning the 



wHereirnhe recombinant nucleic acid is synthesized in 



45. The method of claim 1, whereil^ the recombinant nucleic acid is synthesized in 
vitro by error-prone assembly PGR. 

20 46. The method of claim 1, wherein th^parental character strings, or 

oligonucleotide sets are selected in a computer. 

47. A method of making character strings, kie method comprising: 
a) providing a parental character string encoding a poWnucIeotide or polypeptide; 
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b) providinXa set of oligonucleotide character strings of a pre-selected length that encode a 
plurality of single-stranded oligonucleotide sequences comprising sequence fragments of the 
parental character string, and complement thereof; 

c) creating a set of derivatives of the parental sequence comprising sequence variant 
strings, the set comprising a plurality of mutations, having one mutation per variant string. 

48. The mettod of claim 47, wherein a plurality of the plurality of single-stranded 
oligonucleotide sequences areVverlapping in sequence. 

49. The method W claim 47, further comprising applying one or more genetic 
operator to the parental character string, or to one or more of the oligonucleotide character strings, 
wherein the genetic operator is selected from: a mutation of the parental character string, or one or 
more of the oligonucleotide character strings, a multiplication of the parental character string, or 
one or more of the oligonucleotide chs^acter strings, a fragmentation of the parental character 
string, or one or more of the oligonucleotide character strings, a crossover between any of the 
parental character string or one or more ot the ojigorrodeotide character strings, or an additional 
character string, a ligation of the of the pa^jafi^l character string, or one or more of the 



oligonucleotide character strings, an elitisn 
sequence similarity of an alignment compr sir 
oligonucleotide character strings, a recursiv 
character strings, application of a randomne 
more of the oligonucleotide character strings, 



!lculatiQ<i, a calculation of sequence homology or 

al character string, or one or more of the 
of one or/more genetic operator for evolution of 
;rator t<5 the parental character string, or to one or 
ion mutation of the parental character string, 



or one or more of the oligonucleotide character strings, an insertion mutation into the parental 
character string, or one or more of the oligonucleotide Vharacter strings, subtraction of the of the 
parental character string, or one or more of the oligonucleotide character strings with an inactive 
sequence, selection of the of the parental character string, W one or more of the oligonucleotide 
character strings with an active sequence, and death of the parental character string, or one or more 
of the oligonucleotide character strings. 

SO. The method of claim 47, further comprising: 
d) providing a set of overlapping character strings of a pre-defined length that encode both 
strands of the parental character string sequence; and, 
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e) synthesfeing sets of single-stranded oligonucleotides according to the step (c) and (d). 
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51/. The method of claim 50, further comprising: 

f) assemb^ling B library of recombinant nucleic acids by assembly PGR from the single- 
stranded oligonucleotiqes. 

52. A liotary made by the method of claim 51. 

53. The method of claim 51, further comprising: 

g) selecting or screening the library for one or more recombinant polynucleotide having a 
desired property. 

54. The method ofVlaim 52, further comprising: 

h) deconvoluting the sequencb of the one or more selected polynucleotide. 

55. The method of claim 50, wherein the sequence of the one or more selected 
polynucleotide is deconvoluted by sequegpngjhe selected polynucleotide, or by digesting the one 
or more selected polynucleotide. 



:i 56, The method of 

C315 deconvolution of the one or more 



claiih 50, Vhere^h the sequence is deconvoluted by positional 
select^ polyVcleotide. 



57. The method of clair 1 50, further comprising reiterative shuffling or selection 
of the library of recombinant nucleic ac^s. 

58. A method of facilitating fecombin^on between two or more divergent 
nucleic acids, the method comprising: 

20 aligning parental character strings corresponding to\he divergent nucleic acids, thereby 

identifying regions of sequence identity and regions of sequence diversity; 

defining a diplomat character string which is intermediate in sequence between the parental 
character strings; 

synthesizing at least a portion of the diplomat sequence to pfrd^uce a diplomat nucleic acid; 

25 and, 



118 



recombining a rrmtture of selected nucleic acids comprising the parental nucleic acids, or 
fragments thereof, and the aiplomat nucleic acid. 

59. The metlk>d of claim 58, wherein the diplomat nucleic acid is synthesized by 
synthesizing a plurality of oveHapping oligonucleotides corresponding in sequence to the diplomat 

5 sequence, hybridizing the overlapping oligonucleotides, and incubating the overlapping 
oligonucleotides with a polymerase. 

60. The method oi claim 58, further comprising synthesizing a pool of 
oligonucleotides corresponding to qne or more of the parental character strings, which pool of 
oligonucleotides is present in the mixture of selected nucleic acids. 

lb 61. The mixture of selected nucleic acids produced by the method of claim 60. 



62. A method of generatijig and recombining nucleic acids, the method 

comprising: 

inputting a plurality of amino acid s^qAence character strings into a digital system; 

reverse translating the amino acid character smngs in the digital system into a plurality of 
nucleic acid character strings, wherein revers j jr^fslated nucleic acid sequences are selected for 
one or more of: species codon bias in a selected expression hrost, and optimized sequence 
similarity between the plurality of nucleic acM character smngs; and, 

synthesizing one or more sets of oligonucle^ti^i^corresponding to one or more reverse 
translated nucleic acid sequences. 



20 63. The method of claim 62, further comprising hybridizing members of the one 

or more oligonucleotide sets to each other, or to a set oMragmented nucleic acids which encodes 
one or more amino acid polymer corresponding to one o\more of the amino acid sequence 
character strings. 

64. The method of claim 63, further compri^ng elongating one or more resulting 
25 hybridized nucleic acids with a polymerase. 
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65. T*e method of claim 62, further comprising fragmenting one or more 
resulting elongated nucleic acids and hybridizing the resulting secondary fragmented nucleic acids 
with each other or with members of the one or more oligonucleotide sets, or with a set of primary 
fragmented nucleic acids which encodes one or more amino acid polymer corresponding to one or 

5 more of the amino acid sequence character strings. 

66. A metho^ of optimizing activity of a nucleic acid, the method comprising: 
parameterizing a set o^nucleic acids or proteins to provide a set of multidimensional 

datapoints; 

extrapolating one or morfe postulated multidimensional datapoint from the set of 
-=fllO multidimensional datapoints; and^ 

u converting the postulated nkltidimensional datapoint to a new character string 

^ corresponding to a postulated nucleic acid nucleic acid or protein. 



67. The method of claim 66, comprising synthesizing the postulated nucleic acid 



or protein. 



68. The method of claim 6^ further c|)mprising principle component analysis of 
the set of multidimensional datapoints. 

69. The method of claim ^6, coWrising sl^uffling the postulated nucleic acid, or a 
subsequence thereof, with an additional ni cleic aC(jd. 

\J 

70. The method of claim 66, wherek the^ set of nucleic acids or proteins is 
20 parameterized by correlating each residue of the nucleuc acid or protein to a matrix of numeric 

indicators. 
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71. The method of claim 70, wherein theWatrix is graphically represented as a 
tetrahedron, having an assigned origin at the center of the tWahedron, with each comer 
represented as a numeric representation, with each residue oKa nucleic acid being positioned at a 
different comer, thereby producing the matrix of numeric indioators. 
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72. The mefltjod of claim 66, comprising correlating each multidimensional 
datapoint with an output vectcJr to identify a relationship between a matrix of dependent Y 
variables and a matrix of predictor X variables. 

73. The methodW claim 72, wherein the correlation is performed by partial least 
5 square projections to latent structares analysis. 

74. The method ofWaim 66, wherein each multidimensional datapoint comprises 
more than one different parameter, wherein the parameters are plotted against each other in n 
dimensional hyperspace, said n dimer^sional hyperspace comprising at least one dimension for 
each parameter. 
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75. A method of providmg a library of recombinant nucleic acids which is 
enriched for a sequence of interest and selecting the library, the method comprising: 

producing an initial library of at least about 10^ recombinant nucleic acids, which initial 
library of recombinant nucleic acids compr^gS-atJeast about 10^ different member types, which 
10^ different member types are non-ni^tical 

hybridizing the library to one or more population of nucleic acids, which one or more 
population of nucleic acids correspond to onv. o\mor^subsequences in the different library 
members; 

isolating members of the library whic i hyftidize to 
acids, thereby enriching the library of nucleic acid tor mer 
more population of nucleic acids; and, 

selecting members of the resulting enriched libWy for one or more property of interest. 



he one or more populations of nucleic 
ers which hybridized to the one or 



76, The method of claim 75, wherein thainitial library has between about 10 and 



10^^ members. 



77. The method of claim 75, wherein the on\or more population of nucleic acids 
25 is fixed to a solid substrate. 



78. The method of claim 77, wherein the solid substrate comprises one or more 
of: a column matrix material and a nucleic acid chip. 
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79, The metthod of claim 75, wherein the initial library is produced by 
recombining one or more homologous nucleic acids. 

80, The enriched library produced by the method of claim 75. 

81, The methodW claim 75, wherein the initial library is produced by: 

5 providing a plurality of parental character strings corresponding to a plurality of nucleic 

acids, which character strings, whemaligned for maximum identity, comprise at least one region of 
similarity and at least one region of heterology; 
aligning the character strings; \ 
Q defining a set of character stringWbsequences, which set of subsequences comprises 

fiO subsequences of at least two of the pluraftty of parental character strings; 
12 providing a set of oligonucleotides\corresponding to the set of character string 

in subsequences; \ ^"^^\ 

.J. annealing the set of oligonuizf(eotides;\and, \ 

=^ elongating one or more member of theMet of oligonucleotides with a polymerase, thereby 

^5 producing the initial library of nucleic acids. / \ / 

ff; / ) 

H 82. A method of generating a library of biological polymers, the method 

C3 comprising: \ / 

generating a diverse population of character>«dtigs in a computer, which character strings 
are generated by alteration of pre-existing character striWs; and, 
20 synthesizing the diverse population of character strings, which diverse population 

comprises the library of biological polymers. \ 

83. The method of claim 82, wherein the alte\ation comprises recombination of 
the pre-existing character strings. \ 

84. The method of claim 82, wherein the biologicM polymers are selected from 
25 nucleic acids, polypeptides and peptide nucleic acids. \ 

85. The method of claim 82, further comprising selectiiW members of the library 
of biological polymers for one or more activity. \ 
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86. The method of claim 85, further comprising filtering an additional library or 
an additional set of charactSf strings by subtracting the additional library or the additional set of 
character strings with members of the library of biological polymers which display activity below 
a desired threshold. 

5 87, The methofl of claim 85, further comprising filtering an additional library or 

an additional set of character strmigs by biasing the additional library or the additional set of 
character strings with members o^the library of biological polymers which display activity above 
a desired threshold. 

C3 88. An integrated syWm comprising a computer having a first data set 

f So comprising a first character string, a se^cond data set comprising a second character string, software 
\2 for aligning the first and second character strings, software for performing a genetic operation on 

Til \ 

m the first or second character string, an ouibut file comprising a third data set comprising a third 
character string, the third character string comprising character string subsequences from the first 
and second character strings, and an oligonucleotide sequence output file comprising a plurality of 

"^15 overiapping oligonucleotide sequences coi^^sSonpTigto the third character string. 

£JK \ / I 

jij 89. The integrated system of clMm 88, the system further comprising an 

C3 oligonucleotide synthesis machine for synthesizing tl^plurality of overlapping oligonucleotides. 

90. The integrated system of alaim\88^rther comprising a plurality of 
oligonucleotides encoded by the plurality of oyeri^pm oligonucleotide sequences, which 

20 oligonucleotides, when incubated in one or more cyclers of chain extension, produce a third nucleic 
acid encoded by the third character string. 

91. The integrated system of claim 88, \\^erein the system further comprises a 
program with an instruction set for applying one or more gi^netic operator to the first or second 
character string, or to any other character string. 

25 92. The integrated system of claim 88, whereiX the system further comprises a 

program with an instruction set for applying one or more genetic\pperator to the first or second 
character string, or to any other character string, wherein the genenf operator is selected from: a 
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mutation, a multiplication, a fragmentation of the string or strings, a crossover between one or 
more strings, a ligation of strings, an elitism calculation, an alignment, a calculation of sequence 
homology or sequence similarity, a recursive use of one or more genetic operator for evolution of 
character strings, randomness, a deletion mutation, an insertion mutation, and death. 

93. A method of producing recombinant nucleic acids, the method comprising: 
providing two oit more parental nucleic acid sequences; 

selecting cross-over sites for recombination between the two or more parental nucleic acid 
\equences, thereby defining one or more recombinant nucleic acids that result from a cross-over 



between at least two of the two or more parental nucleic acids; 
f 0 determining a recopibinant sequence for at least one of the one or more recombinant 

P nucleic acids; 

0 selecting the at leasjf one recombinant sequence in silico for one or more expected activity; 

fl synthesizing the at Idast one recombinant sequence. 

|5 94. The method of claim 93, further comprising selecting bridging 

oligonucleotides which correspond to the cross-over sites. 
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[3 95. The method of claim 94, wherein synthesizing the at least one recombinant 

sequence comprises providing fmgments of the two or more parental nucleic acids and at least one 
of corresponding bridge oligonuoleotides, hybridizing the fragments and the bridge 

20 oligonucleotides and elongating the hybridized fragments with a polymerase or a ligase. 

96. The method of^laim 93, wherein the two or more parental sequences display 
low sequence similarity. 

97. The method of c\\im 93, wherein selecting the at least one recombinant 
sequence in silico comprises one or mofe of: 

25 (i) performing an energy mi\iimization analysis of the at least one recombinant 

sequence; 

(ii) performing a stability anal^is of the at least one recombinant sequence; 
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(iii) cokiparing an energy minimized model of the at least one recombinant sequence to 
an energy minimized model of one or more of the two or more parental nucleic 
acids;) 

(iv) perforniing protein threading on one or more encoded protein; and, 

(v) selectingme cross-over sites for recombination between the two or more parental 
nucleic aciu sequences to occur within regions of structural overlap, thereby 
determininguhe sequence of the at least one recombinant nucleic acid; 

(vi) performing one or niore of: PDA, a branch-and-terminate a combinatorial 
optimization analysis, a dead end elimination, a genetic or mean-field analysis, or 
analysis of protein folding by threading, of the at least one recombinant sequence; 

(vii) performing PDK of at least one of the two or more parental sequences; or 

(viii) comparing a PDA of the at least one recombinant sequence to a PDA of at least one 
of the two or more parental sequences. 

98. The method of claim 93, wherein the step of selecting cross-over sites for 
recombination between the two or more parental nucleic acid sequences and the step of selecting 
the at least one recombinant sequence in silico are performed simultaneously. 

99. A method of producing one or more recombinant nucleic acids or encoded 
polypeptides, the method comprising 

providing a plurality of first rfucleic acid or first polypeptide sequences; 

selecting cross-over sequencesXbetween the plurality of first nucleic acid or first 
polypeptide sequences by defining struJjtural, statistical, or logical criteria for the cross-over 
sequences in silico; and, 

artificially synthesizing a plurality\of recombinant nucleic acids comprising or encoding 
the cross-over sequences. 



100. The method of clainL99n^rein the first nucleic acid or polypeptide 
sequences comprise homologous sequSn(3es 



101. The method of claim 9' 
sequences comprise non-homologous sequi 



wherei^ the first nucleic acid or polypeptide 

JS- 



1 25 



u 



irjri 



20 



25 



103. The method of 
sequences comprise sequences corref pi 




102. The method V^laina 99, wherein the first nucleic acid or polypeptide 
sequences comprise artificial sequi^ 

, wherein the first nucleic acid or polypeptide 
ng to naturally occurring nucleic acids or polypeptides. 




104. ihe method of claim 99, wherein defining the structural logical or statistical 
criteria comprises oneW more of: 

performing struatural modeling of at least one of the first polypeptide sequences to define 
one or more region of structural interest in the at least one first polypeptide sequence and selecting 
one or more cross-over sebuence to preserve or disrupt the region of structural interest; 

defining a structural or sequence-based motif in at least one of the first polynucleotide or 
polypeptide sequences to cfefine one or more conserved region in the at least one first 
polynucleotide or polypeptMe sequence and selecting one or more cross-over sequence to preserve 
or disrupt the motif; 

identifying one or mke nucleotides or amino acids within at least one of the first 
polynucleotide or polypeptide sequences which shows activity or structural co-variance for one or 
more desired activities or structural features of the first polynucleotide or polypeptide sequence 
and selecting one or more cross-over sequence to preserve or disrupt the co- variance; 

performing an energy ntnimization analysis of the first polynucleotide or polypeptide 
sequence and selecting one or mpre cross-over sequence to preserve or disrupt energy 
minimization of the first polynucleotide or polypeptide sequence; 

performing a stability analysis of the first polynucleotide or polypeptide sequence and 
selecting one or more cross-over sqauence to preserve or disrupt stability of the of the first 
polynucleotide or polypeptide sequence at least one recombinant sequence; 

comparing an energy minimized model of the first polynucleotide or polypeptide sequence 
to an energy minimized model of one or more parental nucleic acid from which the first 
polynucleotide or polypeptide sequence^ was derived and selecting one or more cross-over 
sequence to preserve or alter energy min^zation of the first polynucleotide or polypeptide 
sequence. 
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performing prbtein threading on one or more first polypeptide sequence and selecting the 
cross-over sequences toNmaintain or disrupt protein threading; and, 

performing one orVnore of: PDA, a branch-and-terminate combinatorial optimization 
analysis, a dead end elimination, a genetic or mean-field analysis, or analysis of protein folding by 
threading, of the least one of Wie first polynucleotide or polypeptide sequence; 
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105. The metnod of claim 99, wherein artificially synthesizing a plurality of 
recombinant nucleic acids comprrsing or encoding the cross-over sequences comprises 
synthesizing a plurality or oUgonudeotides, one or more of which encodes part or all of one or 
more of the cross-over sequences an^d incubating the plurality of oligonucleotides with a 
polymerase or a ligase, or both a polyi^erase and a ligase. 
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